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PROJECT OVERVIEW 
 

PROPOSED IMPROVEMENTS 
The proposed development consists of the construction of a single commercial building with parking for trucks 
and cars, an access roadway, stormwater management facilities, utilities, and on-site landscaping on a 4.04-
acre site in Mukilteo, Washington. The property is currently zoned as planned industrial. 
 

DESIGN CRITERIA 
The City of Mukilteo utilizes the 2012 Washington State Department of Ecology Stormwater Management 
Manual for Western Washington (DOE Manual) drainage requirements with  2014 amendments. Stormwater 
discharges shall match developed discharge durations to existing durations for the range of existing discharge 
rates from 50% of the 2-year peak flow up to the full 50-year peak flow. The existing condition to be matched 
shall be largely forested land cover.  Additionally, the site is tributary to an existing wetland and shall meet the 
Wetland Protection Guidelines Criterion 1 and 2. 
 

JURISDICTIONAL REQUIREMENTS 

Table 1 below summarizes City of Mukilteo stormwater requirements. 
 

TABLE 1 
Jurisdictional Requirements 

Duration Analysis:  

2-year: Reduce to ½ existing duration 

50-year: Match existing 

  

Downstream Wetland 
Protection: 

Criteria 1: ±20% of daily volume 
Criteria 2: ±15% of monthly volume 

  

Water Quality Volume: n/a 

Water Quality Flow Rate: 0.23 CFS 

  

Downstream Analysis:  

Level 1: ¼ mile downstream 

 
SUBBASINS, AND SITE CHARACTERISTICS: 
 
SUBBASIN  
The site is located within a single basin with a portion of the adjacent ROW draining to a roadside ditch on the 
property.  The proposed drainage system consists of a network of catch basins and underground storm 
drainage pipes that will convey stormwater runoff from the paved surfaces to a water quality facility. Roof 
runoff and the treated stormwater will drain to a detention/infiltration  vault located in the northeast portion of 
the site.  Pollution generating impervious surface (PGIS) runoff will receive water quality treatment and be 
infiltrated .  The portion of high intensity storm runoff that does not infiltrate will be control -released to the 
downstream depressional wetland to maintain the existing hydrology. 

 

SOILS 
Per the Geotechnical Investigation Report by Earth Solutions NW Geotechnical Engineering Study, dated 
December 27, 2018, the site has a topsoil layer of 6 to 18 inches underlain by glacial till consisting of a non-
sorted mixture of clay, silt, sand, pebbles, cobbles, and boulders.  Below the glacial till approximately 13 feet 
below grade, advance outwash consisting of dense to very dense, fine sand with a variable amount of silt was 
encountered. The advance outwash sand is typically relatively permeable and is the proposed receptor for the 
infiltration of tre ated stormwater runoff at the site, as recommended in the Associated Earth Science Inc. 
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(AESI) Infiltration Feasibility Study, dated May 8, 2019. The Soil Conservation Service has mapped the site as 
Alderwood-Urban land complex, 2-15% slope, classified as Type B soils for stormwater runoff but will be 
modeled as C type soils per geotechnical report recommendation.  The long term design infiltratio n rate of 
stormwater in the advance outwash 15 feet to 20 feet below the subgrade is limited to two inches/hour per the 
AESI Feasibility Study.  Groundwater was encountered at a depth of 43 feet. 

 
PROJECT LOCATION 

 
Figure 1: Vicinity Map 

Location:  4301 78th Street Southwest Mukilteo, WA, 98275 
 
Section, Township, Range:  SEC10, T28N, R4E, WM 
 
Tax Account Number:  28041000300100, 28041000300400, 28041000300500, 28041000300600 
 
Size:  176,141 SF (4.04 AC) 
 
City, County, State:  Mukilteo, Snohomish County, Washington State 
 
Governing Agency:  City of Mukilteo 
 
Design Criteria:  2012 Washington State Department of Ecology Stormwater Management Manual for Western 
Washington as Amended in December 2014 
 
Zoning:  PI (Planned Industrial) 

PROJECT SITE  
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MINIMUM REQUIREMENTS 
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Minimum Requirement #1: Preparation of Stormwater Site Plans 
All projects meeting the thresholds in Section 2.4 shall prepare a Stormwater Site Plan for local government 
review. Stormwater Site Plans shall use site-appropriate development principles, as required and encouraged 
by local development codes, to retain native vegetation and minimize impervious surfaces to the extent 
feasible. 
 

Response: A stormwater site plan has been prepared for the development in the form of this report. The 
stormwater site plan includes the existing and proposed stormwater conditions, WWHM output report, 
and supporting reports. 

 
Minimum Requirement #2: Construction Stormwater Pollution Prevention (SWPPP) 
All new development and redevelopment projects are responsible for preventing erosion and discharge of 
sediment and other pollutants into receiving waters.  
Projects which result in 2,000 square feet or more of new plus replaced hard surface area, or which disturb 
7,000 square feet or more of land must prepare a Construction Stormwater Pollution Prevention Plan (SWPPP) 
as part of the Stormwater Site Plan (see Section 2.5.1). Projects that result in less than 2,000 square feet of new 
plus replaced hard surface area, or disturb less than 7,000 square feet of land are not required to prepare a 
Construction SWPPP, but must consider all of the 13 Elements of Construction Stormwater Pollution 
Prevention and develop controls for all elements that pertain to the project site. 
 

Response: The 13 elements of the SWPPP are addressed below in this report. A full Construction will be 
prepared and the NPDES permit will be obtained from DOE.  

 
Minimum Requirement #3: Source Control of Pollution  
All known, available and reasonable source control BMPs shall be applied to all projects. Source control BMPs 
shall be selected, designed, and maintained according to the manual. 
 

Response: All available and reasonable source control BMPs have applied to this project. These include 
Dust Control at Disturbed Land Areas, Landscaping and Lawn/Vegetation Management and Maintenance 
of Stormwater Drainage and Treatment Systems.  
 

Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls 
Natural drainage patterns shall be maintained, and discharges from the project site shall occur at the natural 
location, to the maximum extent practicable. The manner by which runoff is discharged from the project site 
must not cause a significant adverse impact to downstream receiving waters and downgradient properties. All 
outfalls require energy dissipation. 
 

Response:  Runoff from the proposed project will discharge from a new on-site infiltration vault that will 
discharge north to the existing wetlands.  To maintain existing hydrologic conditions to the wetlands 
north of the site the right-of-way stormwater is treated by two separate water quality systems. A portion 
of the right-of-way stormwater is treated and discharged to the existing wetland northwest of the site. 
The remaining portion of right-of-way stormwater is treated on-site, drains to the infiltration vault where 
it ultimately discharges to the existing wetlands to the north.       

 
Minimum Requirement #5: On-site Stormwater Management 
Projects shall employ On-site Stormwater Management BMPs in accordance with the following projects 
thresholds, standards, and lists to infiltrate, disperse, and retain stormwater runoff on-site to the extent 
feasible without causing flooding or erosion impacts.  Projects qualifying as flow control exempt in accordance 
with Section 2.5.7 of this chapter do not have to achieve the LID performance standard, nor consider 
bioretention, rain gardens, permeable pavement, and full dispersion if using List #1 or List #2. However, those 
projects must implement BMP T5.13; BMPs T5.10A, B, or C; and BMP T5.11 or T5.12, if feasible.  
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Project Thresholds: 
Projects triggering only Minimum Requirements #1 through #5 shall either:  

a. Use On-site Stormwater Management BMPs from List #1 for all surfaces within each type of 
surface in List #1; or  

b. Demonstrate compliance with the LID Performance Standard. Projects selecting this option 
cannot use Rain Gardens. They may choose to use Bioretention BMPs as described in Chapter 7 of 
Volume V to achieve the LID Performance Standard. 

 
Projects tr iggering Minimum Requirements #1 through #9, must meet the requirements in Table 2.5.1.  
 

Response: On-site stormwater runoff will be collected and conveyed via a system of catch basins and 
underground storm pipes to an onsite water quality facility, then routed to a stormwater vault.  The roof 
area will discharge directly in to the stormwater vault. Stormwater will then infiltrate into the below soils 
at a rate of 2ȱ per hour.  Excess stormwater during high intensity storms will discharge from the vault at 
the historical discharge rate to the existing downstream wetland. 

 
Minimum Requirement #6: Runoff Treatment 
Thresholds 
When assessing a project against the following thresholds, only consider those hard and pervious surfaces that 
are subject to this minimum requirement as determined in Section 2.4 of this chapter.  
The following require construction of stormwater treatment facilities:  

¶ Projects in which the total of, pollution-generating hard surface (PGHS) is 5,000 square feet or 
more in a threshold discharge area of the project, or 

¶ Projects in which the total of pollution-generating pervious surfaces (PGPS) ɀ not including 
permeable pavements ɀ is three-quarters (3/4) of an acre or more in a threshold discharge 
area, and from which there will be a surface discharge in a natural or man-made conveyance 
system from the site.  

 
Response: Stormwater will be treated with the use of a Perk-Filter Vault which meets the Washington 
State Ecology GULD Standard for basic treatment.  

 
Minimum Requirement #7: Flow Control 
Projects must provide flow control to reduce the impacts of stormwater runoff from hard surfaces and land 
cover conversions. The requirement below applies to projects that discharge stormwater directly, or indirectly 
through a conveyance system, into a fresh waterbody.  Flow Control is not required for projects that discharge 
directly to, or indirectly to a water listed in Appendix I-E.  
 

Response: The proposed stormwater system includes an infiltration/detention vault that is sized for the 
entire project area, using the WWHM2012 program.  

 
Minimum Requirement #8: Wetlands Protection 
The requirements below apply only to projects whose stormwater discharges into a wetland, either directly or 
indirectly through a conveyance system.  
Thresholds: 
The thresholds identified in Minimum Requirement #6 ɀ Runoff Treatment, and Minimum Requirement #7 ɀ 
Flow Control shall also be applied to determine the applicability of this requirement to discharges to wetlands. 
Standard Requirement:  
Projects shall comply with Guide Sheets #1 through #3 in Appendix I-D. They hydrologic analysis shall use the 
existing hydrologic conditions unless directed otherwise by a regulatory agency with jurisdiction.  
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Response: The stormwater vault is sized to meet the guide sheets to the maximum extent feasible as 
described in more detail below in the Flow Control System section.  
 
 

 
Minimum Requirement #9: Operation and Maintenance 
An operation and maintenance manual that is consistent with the provisions in Volume V of this manual shall 
be provided for all proposed stormwater facilities and BMPs, and the party (or parties) responsible for 
maintenance and operation shall be identified. At private facilities, a copy of the manual shall be retained 
onsite or within reasonable access to the site, and shall be transferred with the property to the new owner. For 
public facilities, a copy of the manual shall be retained in the appropriate department. A log of maintenance 
activity that indicates what actions were taken shall be kept and be available for inspection by the local 
government. 
 

Response: Operations and Maintenance checklists for the proposed storm drainage system facilities have 
been included in Appendix E. 



NELSON 43                STORMWATER DRAINAGE REPORT MUKILTEO, WA 
 

 

 

AUGUST 19, 2019         PAGE 8 

 

EXISTING CONDITIONS 
The project site is located at NE corner of the intersection of 44th Ave West and 78th Street Southwest in 
Mukilteo, Washington. The site is approximately 176,141 SF (4.04 acres) and is currently undeveloped. The is 
site is predominately forested.  
 
The site is bordered to the east by the First Slavic Church Awakening, to the west by 44th Avenue West, to the 
north by the Japanese Gulch Conservation Area, and to the south by 78th St SW. The majority of the project site 
is generally sloping to the northeast corner of the site at an average rate of 5 to 10 percent.     

SOILS CONDITIONS 
Per the Geotechnical Engineering Study by Earth Solutions NW, dated December 27, 2018, the site is one to one 
and a half feet of top soil with approximately 11 feet of glacial till (Qvt) underneath. Per the Infiltration 
Feasibility Study by AESI, dated May 8, 2019, the glacial till is underlain by advance outwash consisting of dense 
to very dense, fine sand with a variable amount of silt and trace amounts of gravel.  
 

DEVELOPED CONDITIONS 
The proposed development consists of the construction of a single industrial building totaling approximately 
55,032± SF (1.26 acres) with parking stalls, stormwater management facilities, utilities and on-site landscaping. 
The property is currently zoned as planned industrial.   

On-site stormwater runoff will be collected and conveyed via a system of catch basins and underground storm 
pipes to an onsite water quality facility, then routed to a stormwater vault.  The roof area will discharge directly 
into the stormwater vault bypassing the water quality system. Stormwater will then infiltrate into the below 
soils at a rate of two  inches per hour.  Excess stormwater during high intensity storms will discharge from the 
vault at the historical discharge rate to the existing downstream wetland. 

See the Permanent Stormwater Control Plan section for further information about the conveyance system.   

DOWNSTREAM POINT OF COMPLIANCE 
The downstream point of compliance is at the wetland located north of the property in the Japanese Gulch.   
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PERMANENT STORMWATER CONTROL PLAN 
 

EXISTING SITE HYDROLOGY 
The project site is approximately 176,141 SF (4.04 acres) and is largely forested, undeveloped land. The existing 
conditions are modeled as C, Forest, Flat/Mod/Steep. See table 2 below, for existing conditions onsite. The 
upstream existing tributary basin was modeled with the on-site basin for the wetland protection/WWHM 
requirements. 

Table 2 ɀPre-developed Drainage Basins 
Basin Area (AC) Description Grade 

0.8699 C, Forest Flat 

1.6074 C, Forest Moderate 

1.8055 C, Forest Steep 

4.2828 Total Site  

 
 

DEVELOPED SITE HYDROLOGY 
The proposed on-site development will consist of paved parking and drive aisles, concrete walkways, a 
building, and landscaping/pervious surface. The right-of-way improvements consist of ½ street widening and 
curb, gutter, and sidewalk along the sites frontage.  See Table 3 for proposed conditions. 
 

Table 3 -Developed Drainage Basin 
Basin Area (AC) Description Grade 

1.263 Parking Flat 

1.257 Roof tops Flat 

0.407 Parking Mod 

0.2332 Roads Flat 

0.0549 Sidewalks Flat 

0.0405 Parking Steep 

0.9134 C, Lawn Flat 

0.0632 C, Forest Mod 

0.0506 C, Forest Steep 

4.2828 Total (3.2556 ac imp, 1.0272 ac lawn/forest)  
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HYDROLOGIC MODELING  
The hydrologic analysis for the project was performed using the computer-modeling program, Western 
Washington Hydrology Model (WWMH2012), based on matching flow durations and wetland protection 
volumes. The program effectively models predeveloped, existing in this case, and post-developed runoff 
conditions using basins for a given area. An infiltration rate of 2.00ȱ ÐÅr hour has been used at the bottom of 
the vault (bottomless). The WWHM2012 model for the project site states that current stormwater conveyance 
system meets 2012 Department of Ecology Stormwater Management Manual standards and City of Mukilteo 
development standards. See Appendix C for the WWHM report. 
 

FLOW CONTROL SYSTEM 
In the developed condition, onsite stormwater runoff will be drained in several areas.   
 

¶ The building (1.26 acres) will be directly connected to the vault.   
 

¶ The remaining portion of the right-of-way area and on-site area is 3.02 acres which drains to a Perk-
Filter Vault located in the northeast portion of the parking lot. Stormwater will be treated by the Perk-
Filter Vault prior to entering the infiltration vault where it will then discharge directly to the wetland. 

 

¶ The total basin area (23.81 acres + 4.28 = 28.09 acres) is used for the wetland modeling in WWHM.   
 

¶ The entire site and a portion of the right-of-way is tributary to the underground vault (4.28 acres) that 
discharges stormwater north of the property to an existing wetland.  The vault has a live storage 
volume of 19,200 cubic feet (2Ρȭ wide x 60ȭ ÌÏÎÇ Ø 16ȭ ÔÁÌÌ). 

   
Existing Drainage Basin 

Name   : Ext Si te   

 

Pervious Land Use            acre  

 C, Forest, Flat        0.8 7 

 C, For es t , Mod             1.6 1 

 C, For es t , Steep            1. 81 

Pervious Total              4.28   

I mpervious Total            0. 00  

 

Basin Total                 4.28   

 
Developed Drainage Basin 

Name   :  Dev Site   

 

Pervious Land Use            acre  

 C, For es t , Mod              0. 06 

 C, For es t ,  Steep            0. 05 

 C, Lawn, Mod               0. 91  

Pervious T otal              1.02   

 

Impervious  Land Use          acre   

 ROADS/ FLAT                 0. 23 

 ROOF TOPS/FLAT             1. 26 

 SIDEWALKS/FLAT             0. 06 

 PARKING/FLAT      1.26  

 PARKING/MOD                0.41  

 PARKING/STEEP      0.04  

I mpervious Tota l            3. 26  

Basin Total                 4. 28  
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Existing Wetland Basin 
Name   : Ext Wetland Basin  

 

Pervious Land Use            acre  

 C, Forest, Flat         0.8 7 

 C, For es t , Mod              19.65  

 C, For es t , Steep             1. 81 

 C, Lawn, Mod                0. 31  

Pervious Total              22. 64  

 

Impervious  Land Use          acre   

 ROADS/ MOD                   1.16  

 ROOF TOPS/FLAT              0.78  

 SIDEWALKS/MOD               0.11  

 PARKING/MOD                 3.41  

Impervious Total             5. 46  

Basin Total                  28. 10  

 
Developed Wetland Basin  

Name   : Dev Wetland Basin   

 

Pervious Land Use            acre    

 C, For es t , Mod             18. 10 

 C, For es t , Steep             0. 05 

 C, Lawn, Mod                1.23   

Pervi ous  Total              19. 38  

 

Impervi ous Land  Use         acre   

 ROADS/ FLAT                   0. 23 

 ROADS/MOD    1.1 6 

 ROOF TOPS/FLAT   2. 04 

 SIDEWALKS/FLAT   0.0 6 

 SIDEWALKS/MOD   0.11  

 PARKING/FLAT   1. 26 

 PARKING/MOD   3.82  

 PARKING/STEEP   0.04   

Impervi ous Total              8. 71  

Basin Total                   28.10   

 
 
Stormwater Vault 
 
Name   : Vault  1  

Width :       40 ft.  

Length :      60 ft.  

Depth:          161 ft.  

Infil tration On   

Infilt rati on rate: 2. 00  

Infiltration safet y factor: 1  

 
 
 
 
 
 
Point of Compliance (discharge to wetland) 
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The WWHM model was initially set up based on a point of compliance just for the project site (4.28 acres).  A 
vault was sized using the stream protection duration that did not include upstream or downstream basins.  The 
orifices and vault size were not altered so it would still meet site discharge compliance alone.  Modeling for the 
wetland includes the groundwater elements of the project site as well as the upstream and downstream basins 
for a total of 28.10 acres.  The flows, durations, monthly volumes and daily volumes are shown below for the 
entire site portion to the wetland basin.  The results of the analysis are shown below.   
 
Flow Freque ncy Return Pe riod s for Predeveloped.  POC #1  

Return Per iod          Fl ow(cfs)   

2 yea r                  0. 065502   

5 year                  0. 100414   

10 year                 0. 12310 6  

25 year                 0. 150805   

50 year                 0.1706 21  

100 yea r                0. 189706   

 

Flow Frequency Return Period s for Mitigate d.  POC #1  

Return Period          Flow(cfs)   

2 year                  0. 049723   

5 year                  0. 103660   

10 year                 0. 16230 9  

25 year                 0.27 5502   

50 ye ar                 0.399056   

100 year                0. 567937   

 
 
 
Stream Protect ion Duration  

POC #1  

The Facility PASSED  

  

The Facility PASSED.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Point of Compliance (wetland) 
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Per Guide Sheet 3B of the 2014 SMMWW, the following criteria need to also be met: 
 

¶ Criteria 1:  Total volume of water into a wetland during a single precipitation event should not be more 
than 20% higher or lower than the pre-project volumes.  

¶ Criteria 2:  Total volume of water into a wetland on a monthly basis should not be more than 15% higher 
or lower than the pre-project volumes. 

 
Using the same vault and orifice control structure as described above, the Guide Sheet 3B criteria was applied, 
which requires groundwater flow (in addition to the traditional surface flow and interflow) to be accounted for 
in pervious surface areas in the pre-project and post-project conditions.   
 
Infiltration is the means by which groundwater flow to the mitigated wetland is simulated.  Per the 
geotechnical engineer, the site is underlain by glacial till soils with advance outwash beneath. The advance 
outwash provides infiltration in the order of 2.00ȱȾÈÏÕÒȢ Groundwater flow was assigned to the on-site 
pervious surface areas in the pre- and post-project conditions.  In the pre-project conditions, all on-site 
landscaped areas (forest) are assigned groundwater flow through infiltration.    In the post-project condition, 
there are several means by which infiltration, and therefore groundwater flow, is accounted for: 
 

¶ All landscaped areas allow for infiltration  

¶ The proposed detention vault is bottomless and, therefore, allows for infiltration (2.00ȱȾÈÒɊ  
 
Using the pre-project and post-project conditions described above, we ran the WWHM model using the 2Ρȭ 
wide x 6Ρȭ ÌÏÎÇ Ø 16ȭ ÄÅÅÐ ÂÏÔÔÏÍÌÅÓÓ ÖÁÕlt with a 3-orifice control structure.  The results, shown below, show 
that we are able to meet the criteria 1 and 2.       
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Criterion #1:  
 
Day    Pre - dev  Mitigated  Percent Pass/Fail  

Jan1    0.1704    0.165 9    97.4   Pass  

   2    0. 1496    0.1430    95.6   Pass  

   3    0.1403    0 .1337    95. 3   Pass  

   4    0.1804    0.1736    96.2   Pass  

   5    0.1576    0.1508    95.7   Pass  

   6    0.1668    0.1614    96.7   Pass  

   7    0.1 845    0.1785    96.8   Pass  

   8    0.16 90    0. 1613    95.4   Pass  

   9    0.1536    0.1464    9 5.3   Pass  

  10    0.1363    0.1294    94.9   Pass  

  11    0.1374    0.1299    94.5   Pass  

  12    0.1440    0.1367    95.0   Pass  

  13    0.1774    0.1 708    96.3   Pass  

  14    0.1679    0.15 96    95.1   Pass  

  15    0.1727    0.1649    95.5   Pass   

 

Feb1    0.1429    0.1334    93.4   Pass  

   2    0.1294    0.1199    92.6   Pass  

   3    0.1493    0. 1401    93.9   Pass  

   4    0.1498    0.1405    9 3.8   Pass  

   5    0. 1495    0.1409    94 .3   Pass  

   6    0.1388    0.1299    93.6   Pass  

   7    0.1643    0.1539    93.6   Pass  

   8    0.1311    0.1224    93.3   Pass  

   9    0.1232    0.1153    93 .6   Pass  

  10    0.1281    0.1195    93.3   Pass   

  11    0.1508    0. 1427    94.6   Pass  

  12    0.1484    0.1400    94.4   Pass  

  13    0.1409    0.1322    93.8   Pass  

  14    0.1429    0.1334    93.4   Pass  

  15    0.1495    0.1408    94.1   Pass  

 

Mar1    0.1515    0.1418    93.7   Pass  

   2    0.1531    0.1438    93.9   Pass  

   3    0.1 488    0.1394    93.7   Pass  

   4    0.1361    0.1268     93.2   P ass  

   5    0.1095    0.1007    92.0   Pass  

   6    0.1307    0.1233    94.3   Pass  

   7    0.1263    0.1188    94.0   Pass  

   8    0.1542    0.1464    94.9   Pas s  

   9    0.1378    0.1 286    93.3   Pass  

  10    0.1467    0.1371    93.5   Pass  

  11    0.1422    0.1324    93.1   Pass  

  12    0.1301    0.1206    92.7   Pass  

  13    0.1256    0.1171    93.3   Pass  

  14    0.1329    0.1239    93.2   Pass  

  15    0.1306    0.1219    93. 4   Pass  

 

 

 

 

 

 

 

  16    0.1663    0.1588    95.5   Pass  

  17    0.1950    0.1895    97.2   Pass  

  18    0.1798    0.1694    94.2   Pass  

  19    0.1608    0.1518    94.4   Pass  

  20    0.1525    0.1448    95.0   Pass  

  21    0.1560    0.1480    94.9   Pass  

  22    0.1687    0.1616    95.8   Pass  

  23    0.1852    0.1767    95.5   Pass  

  24    0.1462    0.1381    94.4   Pass  

  25    0.1434    0.1350    94.2   Pass  

  26    0.1323    0.1238    93.6   Pass  

  27    0.1524    0.1440    94.5   Pass  

  28    0. 1741    0.1661    95.4   Pass  

  29    0.1753    0.1683    96.0   Pass  

  30    0.1641    0.1556    94.8   Pass  

  31    0.1539    0.1450    94.2   Pass  

  16    0.1562    0.1476    94.6   Pass  

  17    0.1614    0.1517    94.0   Pass  

  18    0.1515    0.1405    92.7   Pass  

  19    0.1412    0.1309    92.7   Pass  

  20    0.1594    0.1504    94.3   Pass  

  21    0. 1432    0.1342    93.7   Pass  

  22    0.1405    0.1309    93.2   Pass  

  23    0.1738    0.1632    93.9   Pass  

  24    0.1675    0.1588    94.8   Pass  

  25    0.1530    0.1434    93.7   Pass  

  26    0.1418    0.1329    93.7   Pass  

  27    0.1512    0. 1417    93.7   Pass  

  28    0.1427    0.1324    92.8   Pass  

  29    0.1544    0.1449    93.8   Pass  

  16    0.1302    0.1213    93.1   Pass  

  17    0.1346    0.1253    93.1   Pass  

  18    0.1292    0.1206    93.4   Pass  

  19    0.1269    0.1193    94.0   Pass  

  20    0.1091    0.1012    92.8   Pass  

  21    0.1345    0.1273    94.6   Pass  

  22    0. 1349    0.1276    94.6   Pass  

  23    0.1273    0.1184    93.0   Pass  

  24    0.1236    0.1150    93.1   Pass  

  25    0.1342    0.1260    93.9   Pass  

  26    0.1142    0.1060    92.9   Pass  

  27    0.1228    0.1150    93.6   Pass  

  28    0.1154    0. 1074    93.1   Pass  

  29    0.1060    0.0985    92.9   Pass  

  30    0.1117    0.1041    93.2   Pass  

  31    0.1129    0.1055    93.4   Pass  



NELSON 43                STORMWATER DRAINAGE REPORT MUKILTEO, WA 
 

 

 

AUGUST 19, 2019         PAGE 15 

 

 

Apr1    0.1084    0.1010    93.1   Pass  

   2    0.1107    0.1042    94.1   Pass  

   3    0.1195    0.1126    94 .2   Pass  

   4    0.1159    0.1088    93.9   Pass  

   5    0.1091    0.1020    93.5   Pass  

   6    0.0965    0.0894    92. 6   Pass  

   7    0.1158    0.1092    94.3   Pass  

   8    0.0989    0.0913    92.3   Pass  

   9    0.1005    0.0930    92.5   Pass  

  10    0.1115    0.1046    93.8   Pass  

  11    0.1144    0.1076    94.0   P ass  

  12    0.1043    0.0980    93.9   Pa ss  

  13    0.0890    0.0822    92.4   Pass  

  14    0.097 0    0.0909    93.7   Pass  

  15    0.1125    0.1060    94.2   Pass  

 

May1    0.0748    0.0695    92.9   Pass  

   2    0.0753    0.0708    94.0   Pass  

   3    0.0702    0.0654    93.1   Pass  

   4    0.076 9    0.0728    94.7   Pass  

   5    0.0680    0.06 35    93.3   Pass  

   6    0.0556    0.0506    90.9   Pass  

   7    0.0626    0.0581    92.8   Pass  

   8    0.0628    0.0586    93.3   Pass  

   9    0.0820     0.0780    95.1   P ass  

  10    0.0826    0.080 0    96.8   Pass  

  11    0.0643    0.0599    93.2    Pass  

  12    0.0695    0.0656    94.4   Pass  

  13    0.0713    0.0673    94.3   Pass  

  14    0.0607    0.0576    94.8   Pass  

  15    0. 0662    0.0631     95.2   Pass  

 
Jun 1    0.0636    0.060 7    95. 4   Pass  

   2    0.0719    0.0696    96.9   Pass  

   3    0.0 588    0.0568    96.5   Pass  

   4    0.0575    0.0543    94.5   Pass  

   5    0.0572    0.0537    93.9   Pass  

   6    0.0639    0.0609    95.3    Pass  

   7    0.058 9    0.0558    94.9   Pass  

   8    0.0569    0.0545    95.7   Pass  

   9    0 .0794    0.0 775    97.6   Pass  

  10    0.0607    0.0592    97.6   Pass  

  11    0.0622    0.0604    97.0   Pass  

  12    0.0521    0.0494    94.7   Pass  

  13    0.0430    0.039 4    91.7   Pass  

  14    0. 0486    0.0452    93.0   Pass  

  15    0.0563    0 .0536    95. 3   Pass  

 

 

 

 

 

 

 

 

  16    0.0969    0.0903    93.2   Pass  

  17    0.0893    0.0825    92.4   Pass  

  18    0.1089    0.1031    94.6   Pass  

  19    0.0953    0.0885    92.8   Pass  

  20    0.0730    0.0659    90.2   Pass  

  21    0.0784    0.0720    91.9   Pass  

  22    0.1050    0.0986    93.9   Pass  

  23    0.0960    0.0909    94.6   Pass  

  24    0.0824    0.0768    93.1   Pass  

  25    0.0739    0.0681    92.1   Pass  

  26    0.0907    0.0854    94.1   Pass  

  27    0.0903    0.0853    94.5   Pass  

  28    0.0860    0.0812    94.4   Pass  

  29    0.0847    0.0797    94.1   Pass  

  30    0.0740    0.0682    92.2   Pass  

  16    0.0532    0.0488    91.7   Pass  

  17    0.0596    0.0555    93.1   Pass  

  18    0.0661    0.0626    94.8   Pass  

  19    0.0645    0.0615    95.4   Pass  

  20    0.0589    0.0556    94.5   Pass  

  21    0.0530    0. 0490    92.3   Pass  

  22    0.0560    0.0523    93.4   Pass  

  23    0.0615    0.0588    95.6   Pass  

  24    0.0558    0.0525    94.1   Pass  

  25    0.0614    0.0584    95.2   Pass  

  26    0.0697    0.0678    97.2   Pass  

  27    0.0607    0.0584    96 .3   Pass  

  28    0.0657    0.0628    95.5   Pass  

  29    0.0596    0.0582    97.5   Pass  

  30    0.0819    0.0801    97.9   Pass  

  31    0.0561    0.0536    95.6   Pass  

  16    0.0626    0.0606    96.8   Pass  

  17    0.0585    0.0563    96.2   Pass  

  18    0.0558    0.0533    95.6   Pass  

  19    0.0451    0.0415    92.1   Pass  

  20    0.0484    0. 0450    92.9   Pass  

  21    0.0547    0.0514    94.0   Pass  

  22    0.0534    0.0507    94.9   Pass  

  23    0.0642    0.0624    97.3   Pass  

  24    0.0570    0.0554    97.3   Pass  

  25    0.0483    0.0463    95.7   Pass  

  26    0.0492    0.0461    93 .8   Pass  

  27    0.0435    0.0404    93.0   Pass  

  28    0.0556    0.0531    95.6   Pass  

  29    0.0478    0.0452    94.7   Pass  

  30    0.0560    0.0538    96.1   Pass  
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Jul1    0.0554    0.0543    97.9   Pass  

   2    0.0507    0.0484    95.4   Pass  

   3    0.0416    0.0383    92.0   Pass  

   4    0.0476    0.04 54    95.3   Pass  

   5    0.0376    0.0350    92.9   Pass  

   6    0.0392    0.0359    91 .6   Pass  

   7    0.0452    0.0431    95.2   Pass  

   8    0.0490    0.0465    95.0   Pass  

   9    0.0373    0.0342    91.8   Pass  

  10    0. 0423    0.0392    92.7    Pass  

  11    0.0 361    0.0336    93.0   Pass  

  12    0.0440    0.0419    95.1   Pass  

  13    0.0381    0.0360    94.5   Pass  

  14    0. 0343    0.0313    91.4   Pass  

  15    0.0534    0.0520    97.4   Pass  

 

 

Aug1    0.0294    0.0266    90.5   Pass   

   2    0.0309    0.02 83    91.3   Pass  

   3    0.0315    0.0289    91.8   Pass  

   4    0.0311    0.0286    92.1   Pass  

   5    0.0439    0.0423    96.3   Pass  

   6    0.0421    0.0413    98.0   Pass  

   7    0. 0273    0.0259    94.7   Pass  

   8    0.0306    0.0284    92.9    Pass  

   9    0.0276    0.0250    90.4   Pass  

  10    0.0286    0.0261    91.3   Pass  

  11    0.0311    0.0286    92.0   Pass  

  12    0.0395    0.0378    95.9   Pass  

  13    0.0328    0. 0311    94.9   Pa ss  

  14    0.0442    0.0427    96.8   Pas s  

  15    0.0363    0.0353    97.0   Pass  

 

 

Sep1    0.0 324    0.031 8    98.1   Pass  

   2    0.0328    0.0317    96.7   Pass  

   3    0.0324    0.0309    95.2   Pass  

   4    0.0324    0.0308    95.0   Pass  

   5    0.0459    0.0456    99.2   Pass  

   6    0. 0340    0.0335    98.6   Pass  

   7    0.0386    0.0 382    98.8   Pass  

   8    0.0429    0.0432   100.6   Pass  

   9    0.0480    0.0488   101.8   Pass  

  10    0.0441    0.0456   103.4   Pass  

  11    0.024 5    0.0229    93.3   Pass  

  12    0.0337     0. 0323    95.9   Pass  

  13    0.0405    0.0399    98. 4   Pass  

  14    0.0369    0.0370   100.4   Pass  

  15    0.0457    0.0456    99.8   Pass  

 

 

 

 

 

 

  16    0.0381    0.0363    95.3   Pass  

  17    0.0323    0.0295    91.2   Pass  

  18    0.0419    0.0398    95.1   Pass  

  19    0.0375    0.0350    93.4   Pass  

  20    0.0305    0. 0274    90.1   Pass  

  21    0.0370    0.0345    93.2   Pass  

  22    0.0312    0.0283    90.6   Pass  

  23    0.0312    0.0282    90.3   Pass  

  24    0.0341    0.0313    91.9   Pass  

  25    0.0414    0.0395    95.5   Pass  

  26    0.0331    0.0307    92 .9   Pass  

  27    0.0355    0.0330    93.0   Pass  

  28    0.0330    0.0307    93.1   Pass  

  29    0.0284    0.0254    89.6   Pass  

  30    0.0291    0.0261    90.0   Pass  

  31    0.0288    0.0259    90.2   Pass  

  16    0.0324    0.0310    95.4   Pass  

  17    0.0394    0.0383    97.2   Pass  

  18    0.0454    0.0447    98.6   Pass  

  19    0.0309    0.0299    96 .7   Pass  

  20    0.0286    0.0262    91.6   Pass  

  21    0.0465    0.0459    98.8   Pass  

  22    0.0533    0.0529    99.3   Pass  

  23    0.0400    0.0404   100.9   Pass  

  24    0.0349    0.0342    98.1   Pass  

  25    0.0464    0.0459    98.8   Pass  

  26    0.0433    0.0440   101.5   Pass  

  27    0.0353    0.0345    97.8   Pass  

  28    0.0326    0.0306    94.0   Pass  

  29    0.0329    0.0311    94.8   Pass  

  30    0.0374    0.0363    97.1   Pass  

  31    0.0446    0.0436    97.7   Pass  

  16    0.0561    0.0579   103.2   Pass  

  17    0.0300    0.0301   100.4   Pass  

  18    0.0382    0.0376    98 .4   Pass  

  19    0.0414    0.0410    99.1   Pass  

  20    0.0311    0.0306    98.2   Pass  

  21    0.0483    0.0485   100.3   Pass  

  22    0.0424    0.0435   102.7   Pass  

  23    0.0371    0.0381   102.6   Pass  

  24    0.0334    0.0329    98.4   Pass  

  25    0.0370    0.0363    98.2   Pass  

  26    0.0355    0.0347    97.6   Pass  

  27    0.0350    0.0344    98.5   Pass  

  28    0.0351    0.0342    97.5   Pass  

  29    0.0424    0.0423    99.7   Pass  

  30    0.0433    0.0431    99.5   Pass  
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Oct1    0.0355    0.0353    99.5   Pass  

   2    0.0415     0.0416   100.2   P ass  

   3    0.0511    0.051 5   100.6   Pass  

   4    0.0445    0.0458   102.9    Pass  

   5    0.0551    0.0582   105.5   Pass  

   6    0. 0411    0.0433   105.3   Pass  

   7    0.0565    0.0586   103.7   Pass  

   8    0.0475    0.0495    104.1   Pass  

   9    0.0466    0.0473   101.5   Pass  

  10    0.0443    0.0455   102.6   Pass  

  11    0.038 7    0.0386    99.8   Pass  

  12    0.0436    0. 0436    99.9   Pass  

  13    0.0442    0.0443   100.1   Pass  

  14    0.0384    0.0385   100.2   Pass  

  15    0.0500    0.0515   103.0   Pass   

 

 

Nov1    0.0557    0.0587   105.3   Pass  

   2    0.0744    0. 0776   104.3   Pass  

   3    0.0825    0.0887   107.6   Pass  

   4    0.0610    0.0650   106.6   Pass  

   5    0.0602    0. 0629   104.5   Pass  

   6    0.0630    0.06 49   103.0   Pass  

   7    0.0636    0.0658   103.6   Pass  

   8    0.0723    0.0756   104 .7   Pass  

   9    0.0840    0.0887   105.6   Pass  

  10    0.0878    0.0930   105.9   Pass  

  11    0.1002    0.1069   106 .7   Pass  

  12    0. 0925    0.0991   107.2    Pass  

  13    0.0 761    0.0809   106.3   Pass  

  14    0.0844    0.0871   1 03.2   Pass  

  15    0.0836    0.0875   104.6   Pass  

 

Dec1    0.1196    0.1208   101.0   Pass  

   2    0.1552    0.1613   103.9   Pass  

   3    0.1405    0.1418   100.9   Pass  

   4    0.1459    0 .145 8   100.0   Pass  

   5    0.1332    0. 1324    99.4   P ass  

   6    0.1099    0.1084    98.6   Pass  

   7    0.1119    0.1105    98.7   Pass  

   8    0.1218    0.1205    98.9   Pass  

   9    0.1305    0.1286    98.6   Pass  

  10    0 .1381    0.1363    9 8.7   Pass  

  11    0.1545    0.1526    98 .8   Pass  

  12    0.1313    0.1286    97.9   Pass  

  13    0.1515    0.1469    96.9   Pass  

  14    0.1865    0.1833    98.3   Pass  

  15    0.1571    0.1552    98.8   Pas s  

 

 
Passing 365/365 days 
 
 
 
 

  16    0.0609    0.0630   103.4   Pass  

  17    0.0452    0.0474   104.8   Pass  

  18    0.0643    0.0673   104 .7   Pass  

  19    0.0732    0.0789   107.7   Pass  

  20    0.0589    0.0628   106.6   Pass  

  21    0.0559    0.0590   105.6   Pass  

  22    0.0552    0.0574   104.0   Pass  

  23    0.0625    0.0651   104.2   Pass  

  24    0.0587    0.0622   105.9   Pass  

  25    0.0726    0.0759   104.6   Pass  

  26    0.0640    0.0681   106.4   Pass  

  27    0.0675    0.0718   106.4   Pass  

  28    0.0474    0.0484   102.0   Pass  

  29    0.0546    0.0557   102.1   Pass  

  30    0. 0486    0.0500   102.8   Pass  

  31    0.0637    0.0655   102.8   Pass  

  16    0.0857    0.0899   104.8   Pass  

  17    0.0855    0.0882   103.2   Pass  

  18    0.1202    0.1264   105.2   Pass  

  19    0.1267    0.1322   104.4   Pass  

  20    0.0976    0.1029   105.4   Pass  

  21    0.0823    0.0848   103.0   Pass  

  22    0.1048    0.1052   100.4   Pass  

  23    0.1451    0.1475   101.6   Pass  

  24    0.1434    0.1487   103.7   Pass  

  25    0.0924    0.0945   102.3   Pass  

  26    0.1102    0.1113   101.0   Pass  

  27    0.0914    0.0913    99.9   Pass  

  28    0.1161    0.1166   100.4   Pass  

  29    0. 1316    0.1329   100.9   Pass  

  30    0.1324    0.1341   101.3   Pass  

  16    0.1309    0.1276    97.5   Pass  

  17    0.1215    0.1177    96.9   Pass  

  18    0.1418    0.1362    96.0   Pass  

  19    0.1518    0.1471    96.9   Pass  

  20    0.1469    0.1432    97.5   Pass  

  21    0.1305    0.1277    97.9   Pass  

  22    0.1409    0.1367    97.0   Pass  

  23    0.1499    0.1456    97.1   Pass  

  24    0.1514    0.1463    96.6   Pass  

  25    0.1471    0.1422    96.7   Pass  

  26    0.1581    0.1535    97.1   Pass  

  27    0.1293    0.1256    97.2   Pass  

  28    0.1501    0.1445    96.3   Pass  

  29    0. 1408    0.1358    96.4   Pass  

  30    0.1434    0.1420    99.0   Pass  

  31    0.1875    0.1845    98.4   Pass  
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Criterion #2: 
 
Wetla nds Fluctuation for POC 1     

Month PRE- DEV MITIG ATED Percent  Pass/Fail  

Jan    5.0474    4.8222    95.5   Pass  

Feb    4.1710    3.9107    93.8   Pass  

Mar    4.0649    3.8006    93.5   Pass  

  Apr    2 .9681    2.7743    93.5   Pass  

  May    2.0 444    1.9313    94.5   Pass  

  Jun    1.6911    1.6126    95.4   Pass   

  Jul    1.2220    1.1447    93.7   Pass  

Aug    1.1151    1.0689    95.9   Pass  

  Sep    1.1525    1.1434    99.2   Pass  

  Oct    1.6116    1.6691   103.6   Pass   

  Nov    2. 7382    2.8 403   103.7   Pass  

Dec    4.3545    4.2790    98.3   Pass  

Passing 12/12 months 
 

WATER QUALITY SYSTEM 
Onsite stormwater from PGIS will be routed through a Perk-Filter Vault for basic treatment and outlet into the 
infiltration vault .  The Perk-Filter Vault is sized to meet the Ecology Washington State GULD Standard. WWHM 
modeling of the developed conditions flowrate prior to entering the vault gives an offline water quality 
flowrate (WQF) of 0.1319 cfs. Based on the offline WQF and our available depth, a 6-18ȱ cartridge and 4ȭx10.5ȭ 
Perk-Filter Vault was selected to meet Basic Enhanced Treatment. 
 
ROW water to existing wetland will be treated by a single 12ȱ cartridge 3ȭx6ȭ Perk Filter Concrete Catchbasin. 
See Appendix D for details.  
  

CONVEYANCE SYSTEM ANALYSIS AND DESIGN 
A full conveyance system analysis and design will be provided with the final land use and site development 
permit submittal. 
 

DOWNSTREAM ANALYSIS  
A downstream analysis was completed on April 10, 2019.  Figure C in Appendix A shows the downstream 
analysis path from the project site to ¼ mile downstream. The site slopes towards the northeast and drains 
offsite to the north/north east via surface runoff . An existing wetland located northwest of the site receives 
runoff from the existing right-of-way. In the event of an overflow, the northwestern wetland overflows 
northeast into the Japanese Gulch. Runoff from the rest of the site drains east onto the nearby Slavic Church 
property or northeast towards an existing wetland in the Japanese Gulch. Stormwater from the Slavic Church 
property drains northeast to the Japanese Gulch. Runoff from the Japanese Gulch ultimately discharges to 
Puget Sound. 
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# Photo Description 

1 

 

Southern front of Nelson 43 
property 
 

2 

 

Slavic Church Property to the 
east. 
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    3 

 

Location of the wetland on 
google maps.  

4 

 

Wetland located in Japanese 
Gulch.  
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5 

 

Japanese Gulch south of the 
Nelson 43 property, ultimately 
drains to Puget Sound.   

 
 

100-YEAR FLOOD/OVERFLOW CONDITION 
The stormwater conveyance system for this project has been designed to address storm events in accordance 
with common industry practices.  In the event of a larger storm, the system may fail. In this case, the runoff 
from larger events will overflow the control structure in the proposed detention vault, and flow to the 
intended discharge point, the wetlands to the north. 


